This paper investigates the relationship between unemployment rate and labor force participation rate for urban women in Turkey. By conducting our cointegration analysis on the aggregate and education-specific data, we find that there is a long-run relationship between the two variables for better-educated urban women, but not for total and less-educated urban women. Thus, our analysis reveals no evidence that high unemployment rate is a main driving force behind both the puzzle of low female labor force participation and the under-participation trap. Long-run estimates for better-educated urban women show that a 1% increase in unemployment rate causes an increase in labor force participation rate between of 0.64% and 0.74%. The finding implies that there exists the added-worker effect for better-educated female in urban areas. Furthermore, the results of tests on causality show evidence of both short-and long-run unidirectional causality running from unemployment rate to labor force participation rate, but not vice versa.
Introduction
The responsiveness of the labor force participation to changes in unemployment has been questioned both theoretical and empirical literature during the last decades. In the theoretical literature, there are two hypotheses regarding how labor force responds to fluctuations the degree of labor market slack measured unemployment rate (Note 1). First, the discouraged-worker hypothesis suggests that a large degree of labor market slack, a high unemployment, leads workers to withdraw from labor force. According to this hypothesis, the workers give up the labor force during the periods of a large degree of labor market slack or a high unemployment because of low possibility of finding a satisfactory job and lower potential wages that they face. Thus, this hypothesis implies that there is a negative correlation between unemployment rate and labor force participation rate. Second, the added-worker hypothesis argues that secondary workers will enter the labor force to compensate reductions in family income when unemployment rate increases. With regard to this hypothesis, the secondary workers join the labor force during the periods of high unemployment because the main breadwinner may face a wage cut or lose the job in the periods. Hence, the hypothesis suggests that labor force participation rate increases as unemployment rate rises.
There has been a growing empirical literature that focuses on the relationship between unemployment rate and labor force participation rate within macroeconometrics framework. In the pioneering empirical study, Österholm (2010) adopts Johansen cointegration approach as empirical methodology to examine this linkage for Sweden. The author uses both aggregated and gender-specific data, and reaches the conclusion supporting discouraged-worker effect. Emerson (2011) and Kakinaka and Miyamoto (2012) also study this relationship between the variables within the same methodological framework for United States and Japan, respectively. Like Österholm (2010) , using aggregated and gender-disaggregated data, Emerson (2011) finds discouraged-worker effect in the United States. Kakinaka and Miyamoto (2012) differ from the two studies by considering age-specific data as well as aggregated and gender-specific data. They conclude discouraged-worker effect for middle-aged and old male groups, and added-worker effect for young male. Hence, their results imply that fluctuations in unemployment rate differently affect labor force participation decision of different age groups. Apart from the three studies, there are some researches adopting different methodological tools such as a threshold cointegration analysis, an unobserved-components model and panel cointegration analysis. For example, Congregado, Golpe, and Van Stel (2011) and Fuchs and Weber (2013) employ different time series techniques. Former study examines the two hypotheses by using a threshold cointegration analysis in Spain while later study employs an unobserved-components model to examine the hypotheses for Germany. Furthermore, Filatriau and Reynes (2012) and Özerkek (2013) investigate the linkage between labor force participation and unemployment within panel cointegration framework for OECD and European countries. Vol. 6, No. 5; 2014 a substantial part of female labor force in the urban areas. Therefore, the poorly educated urban women are more likely to face an under-participation trap (Note 2). However, participation rates among better-educated urban women are relatively high (See Figure 1 ). This pattern of female labor force participation in Turkey indicates that there is a strong positive correlation between education level and female labor force participation. Consistent with Turkish female labor force participation data, Tansel (2002) and Kıral and Şengül (2013) find that education has a substantial positive impact on female labor force participation.
The low female labor force participation rates have distorted not only the Turkish labor market efficiency by weakening employment generation capacity, but also growth performance by affecting negatively national saving rate (Note 3). Hence, the question what are the factors that lead to this problem is crucial for policy makers, researchers and labor economists. In previous empirical studies on Turkish female labor force participation rates, the problem have been associated with various factors, including social and cultural factors, early retirement, childcare, migration, civil status, education, wage levels and business cycle (Note 4). However, there are very little empirical studies on the relationship between unemployment rate and female labor force participation rates (Note 5). This paper aims to fulfill this gap in light of the main literature presented above. We focus mainly on whether the puzzle of low female labor force participation in the urban areas stems from the discouraged-worker effect triggered high unemployment rate. We consider education-specific data as well as aggregated data as the literature indicates that the link between unemployment rate and labor force participation rate may be different for women with different levels of education. Disaggregating by education level also enables us to examine whether the under-participation trap is associated with high unemployment rate.
The remainder of this paper is organized as follows. Section 2 delineates the data and discusses the empirical analysis and findings, and section 3 concludes the paper.
Data and Empirical Analysis
We employ semi-annual data on unemployment (u t ) and labor force participation (p t ) for urban women, whose ages are 15 and over. Aside from the aggregate data, we also use education-specific data (Note 6) to analyze the impact of education level on the relationship between u t and p t . Thus, we divide female into two groups: less-educated female and better-educated female. The first group includes female with less than a high school education and a high school education while the second group includes female with a higher education. The variables come from Turkish Statistical Institutes (TUIK) and cover the period 1989:S1-2012:S2 (Note 7). Figure  1 shows time series plot of the variables.
Unit Root Tests
Although the main literature generally adopts a system-based cointegration test, we use a single equation cointegration test (Autoregressive Distributed Lag (ARDL) bounds testing approach) to examine whether there exist cointegration as our sample size is small. The ARDL bounds testing approach does not necessitate pretesting the variables to determine their order of integration. However, to identify robustness of our results, the orders of integration of variables are determined by using two conventional unit root tests: Augmented Dickey-Fuller and Phillips-Perron tests. Table 1 presents the results from the unit root tests. The two unit root tests confirm that the variables are non-stationary, but their first differences are stationary. 
Cointegration
To implement the bounds test, we estimate the following unrestricted error correction model (UECM).
The ARDL method of cointegration analysis includes two-step procedures. The long-run relationship between labor force participation and unemployment is analyzed by the bounds testing approach. First, we select lag length of the UECM by considering Schwarz Bayesian Criterion (SBC). The SBC shows that optimal lag lengths are one for total and female with a higher education and less than a high school education and two for female with a high school education (See Table 2 ). Second, we test null of no-cointegration by employing F test. Table 3 presents two crucial findings: (i) there is no cointegration between labor force participation and unemployment for total female (ii) there is a long-run relationship between two variables for better-educated female, but not less-educated female. Thus, the cointegration analysis suggests that the under-participation trap, which is a serious problem for poorly educated urban women, is not due to high unemployment rate (Note 8). 
Long-Run Estimates
Since cointegration analysis shows that there is only long-run relationship between labor force participation rate and unemployment for better-educated female, we estimate following ARDL model for female with a higher education. significant and similar. The estimates reveal unemployment rate has a positive impact on labor force participation. Therefore, we argue that our results can be interpreted as favoring added-worker effect. Notes. Long-run model consists of deterministic terms (constant and trend). Estimated cointegrating relationship is only given the table,
omitting the deterministic terms. DOLS estimate is based on one lead and one lag of first differences. To obtain FMOLS estimate, covariance parameters are estimated by employing a Parzen kernel on residuals pre-whitened with a VAR (1) and bandwidth parameter is automatically selected.
To examine parameter stability of the estimated model, we employ both Hansen stability test (Note 9) based on FMOLS estimation reported in Table 4 Vol. 6, No. 5; 2014 conducted on the education-specific data reveals two important findings. First, the under-participation trap does not emanate from high unemployment rate. Second, there is an added-worker effect for better-educated urban women in Turkey.
Causality
Finally, we examine the causal link between unemployment and labor force participation. To identify the direction of causality between the variables, we employ a Granger causality test. We estimate following error correction models (ECMs) with one lag to implement the test, Table 5 presents the results of Granger causality test. The results reveal that there exists a unidirectional short-and long-run causality between unemployment rate and labor force participation rate, which runs from the former to the later. Note. *, ** denote statistical significance at 1% and 5% levels, respectively.
Conclusion
In this paper, we explore the linkage between unemployment rate and labor force participation rate for female in the urban areas in Turkey using semiannual time series data for period 1989:S1 to 2012:S2. The existence of a long-run relationship between the two variables is investigated employing ARDL bounds test technique. With the aggregate rates of unemployment and labor force participation, cointegration analysis finds that there is no long-run relationship between unemployment and labor force participation rates for urban women. Thus, the analysis suggests that the puzzle of the low female labor force participation rates is not associated with high unemployment rate. Results based on education-specific data also show that there exists a cointegration relationship between unemployment rate and labor force participation rate for better-educated female but not for less-educated female. This finding implies that there is no evidence that the under-participation trap relates with high unemployment rate. To obtain long-run estimate of the impact of unemployment rate on labor force participation rate for better-educated female, we use ARDL, FMOLS and DOLS techniques. The techniques confirm that unemployment rate has a statistically significant positive effect on labor force participation rate. Dependent on the result, we argue that there exists added-worker effect for better-educated female. We also analyze the casual link between unemployment rate and labor force participation rate and find that there are short-and long-run causality from the former to the later, but not vice versa. Overall, we find no evidence of the discouraged-worker effect for urban women in Turkey.
